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19 m-f-^T^ -r^W^^ ^ r i: J: 19 i^<^0D*{* 



(2) 4#PB¥8- 2 9 2 8 8 7 

2 

[If 5 ] fS*JS 4 f£«c^y n -fe f^tcfcv >T . 
lO 0 0 1 ] 

i£ ^ CO fc o ^ e t c Bl -f- ^ t:) <^ & ^ o 
[0 0 0 2] 

^iftSbf^t-OV^T^i. rcomputer Arc 

hitecture:A Qualitative Ap 
30 proachj (David A. Patterson 
and John L. Hennnessy^Morg 
an KaufmannPublishers^ In 

c. . 1 9 9 0) -e. mcQmc:^^^x^<^t^^n 

n^nxt^^':;^^t^^\:^^ma^^ ^^^^\^mm't^ 
':^^^^(o'mrf(Dm^^^x':^^9tt^'& 

±^ <^^^mt^wmtfj:^x\^^tLo 

[0 0 0 3] ^^XVt^X\t.^ 5>fl*^^t-^<^^^^ 
^i^^fctt^t^^^Htri-'Sr i:t::J:o-C. ^^^^^ 

50 <^iq^tm6o :/^-fe:^/i^(7?[HlSS^^^^X^-mf^. 



3 

[0 0 0 4] 7^^^^:^^- v^;:^7^A/£ 

[0 0 0 5] j5:^X*\^M\SLmt<Dfz,^\c^ — o 

^:^^^V LIW(Very Long 
Instruction Word) :^^tV^\^tl^^ 

5>[i$:$fe<^^^ * gc^ix * ^ i 5 ^ * T'(OB#rfl 
-5 n ir 5/ 1^ ^dio it ^ :^ ^ 7t Pp^ffi ^ o T V ^ 

[0 0 0 6] r(7?j;5=^.ePp^)lit^^-t-stif5Koftf^R:^J^> 

m^mmci,^x'^mm:z^t^}£^t^^^m'rho » 
ofi^<Dmm^h^u^^^\^x^^. ■^c^«Etcs-^v^ 

^^cDl^mti. -f Ci^c^^^gE^iX^t::rai-^5 J: 5t- 



(3) 4#Pi¥8- 2 9 2 8 8 7 
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•cv^-5, wh^ ^n'eiz(D^^^'^^(D^m(DmrfXt(D 

Sttf iAtf ^cdT K ^ ;a5|B©: $ tl.T V > ^;^):^ if 5 
-^^-^'nc05^ift^<^;e)S2[Hl@m. -P-ffl^^l^ai-C* 

10 h^u:^tm^^\^X. ^<D^^^^(7:>]&^(D^^^±(Dm 

[0 0 0 7] :z<DX^\cv^^xn^:^^^mjy^\cx^ 

mitl^^V ti.X\^^±o \^:^^\^. m^Xn^^^^(Dm 
20 east Recently Used)/^ ^—^<DT 

:^<:>x^^j^fmm*^^^:^^^m^h^\^\ 

[0 0 0 8] 

i^m^m^i^^o t-t^ws^m] 5>tt5feco^ 

fe-So *^Wc?:>@Wti. :/ni/^Ac;o=j :/.'N^yvB#t;^^ 

[0 0 0 9] 

50 J^. ^%m}^. 7'niriyf-(c:jottS^^co^>iiS;fyfe-cfc 



5 



(4) i|#M^8 - 2 9 2 8 8 7 

6 

[0 0 10] 

mm^^^^xn^ -m^m2Kmfxi6<o mix\^^ 

20 ii^t^T'D^/^ixj^r^V'^ (PC) 1 2 J; ^^gt^iA 
Ki^;=^.;i5:7a. j/^r Ku:x i o 1 coy<>^---mt}^n 

j^^r h^u^f)^^>'^ V {"-{-i^m^m 13 

':fxx^y^tit7^y^ 1 2(Z)ai;^;J^. ^fclttfe^^l 1 
tr:^>A;^^;Jx> 5>ii$r Fi-^x<^ ^ i o t^^^^^T 

ttTV^-6o ^ 1 t^O^SJ-CJ^. 5>iftT KU^>^^ j/iJ' 1 0^^ 
J±«|gCc^5>ilS5nr Kl^^^^tt^r KU>^.C0ffi;&S^fi!:or 

Fi^;^;b5ite5Sl 1 f-A;^^tLTV>^o itKe^l l 
^^J: 19 :7a:$/^r Ki^^^i 0 1 cD^^vc.--ffl;^f^^^-c. ^ 

^L<Dm^^m^r\.x^^fz.m^m.%<^%^h 

40 3 ^ilbT7^ni/^ix:tf ^Vi^ 1 2 ]g^:H^c^ 
•C% '^^^r h*l^::^:^^ibi^mnxJ^m&l^X^^^m^yh 

[001 1 ] @2TM^. :/n-triyiM <k±iSlg2 tcov^ 
T^U-C&^o ^n-feTi/f-l I^lc^i:$^cClt^^ 

^ihAjfc^'^^mmi-h^'^^^^— KS15 2 2. mmf^m 
\c^^ox^if=^mrr-t^^^mff^2 3 ^ R-a^ya^s^ 

ho %fz.±W^2\^^ :/n-fe5/f-io^<7?fEtic^*T'fc 
50 ::/n-fei/iM iti, s/^r Ki^><^ 1 0 1 . :7ai 
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;^ 1 0 1 <7:^y<:^{cm:b^nfc^'^r Ki^^tct^oTIEtt 

^fE^Lf^i^), St^WbT^-^ 2 0 5<^5^N>^>t^faig^tl. 
fty^'-^^mtjL^fz.^^^. :z(D^mm2\cn^^i^^^ 

^^$^T'V^Tfc^V^ ^ISte2 :7a.iy^^^2 O 
2CO^>;^tCg!^ffl^tL7t^^f:i. i/^r Kl^>^^ 1 o 

1 ^rj;^^^r Kl^;^i*fc:^^rx^- KSI12 2fci^fc 

*^^^llfTSi5 2 3 \cm^ k mm\:i uV>::^^yr^^V2 

mnu2 3\-m^. ^^mnu2 3x\^^ m^btitz.^^ 

2 0 6 , 5>lft^r K 2 0 7 O^N:?5.fCffl;fj 
^v^^ iv^r Kl^>^^^ffi2 1 E!2T'ti:. &.± 

Ksn2 2. Rxj^^^mnu2 scomm^^mi^nt^nx 

lo 0 1 2] EI3fi. ^^:7:i. i/^r Ki^;^^^815 2 1 

T Ki^;^i:5>ilS^T h^l^:^:dm^m^tiXmi^tfj:^o 

3. -ir Ui^^ 1 4<Z5lg^fiia 1 if^C-Cfe-6o 
[0013] l^sti:. \c%\^o:>mmmxh . IEI i 



(5) «fBS¥8 - 2 9 2 8 8 7 
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[0 0 14] Igl4fi. 5>(fe^^^^c^^J:feJ:r>*^ii$(Z)^ 

*^J^St'9?^-f-^^(^«SJ'Cfc'5o E!4 (a) f^ftt£*^»t 
?:c5>ft^^;^^^co?f^sC-Cfc'9. 5>ti$5t:T Kl^:^ (fro 
in_a d d r) . JSLXl^:^^9tT Kl^;^ ( t o_a d d 
r) c^-o^^^4'r*1it^Jg^-t--6intt:^^^>' L 

-efeti.f:f. «sjx.t^[a2co^jr-f±^^^ffSi5 2 3 -ctf@$ 

[0 0 15] 114 (b) m^<D'^^^m^^(Dw^^x^ 
•9. 114 (a) ^r^L. 5>fe:$fer KLx;^^Uv^;=^.^ (r 

eg) (Dfym-X^'^X^^\^^0\^\^f-^\Xh^o 
^^;a5||fT^i^^<^. ±IEI^>^^^ (reg) (T:)^^^ 

1114 (a) T'f^ZlOCOanfittt-^UT. (n^-y^^ 

[0 0 16] 1^4 (c) \-±. —K^m\^f^'7^^^m^^ 
\c^^m'r^^(Dmx^^o rti.^iii4 (a) ^f^\^ 

(b) <D^o-^s:'j^^'^m^^tU^'^t>^ti\^. ^i^^ 

m^WK^m-ttmit^^o -^(^7hdt>iii4 (c) xn. jsl^ 

m^fcisb<7:)0ki^(O^^^iT^<D c o n d i t i o nX^ 

m-r^M^tf^-i^x^^^^. ■f-^^^'^> *f+iLT. 

lllc^<i;5?:^IIJS^JT^t-i. it^lgi 1 ^^«fc|&-t- 

T h^i^:^^ H(Dm^^>m^t)^^^^nx\^--^m\cm\^^^ 
•t^:iti)^-^mx^^o 

[0 0 17] 0 4 (d) -Kj^mi^rz.'^^^0ki^m 
\c'^^m'r^^<DW\(7:>mxhho rnt^. mm^titz.- 

0(;OUi^;^^o^a:S.tJ^%b(^rt^^ittiL. jgfC c o n 
d i t i o nT'}t^b7h^^4^;&5^:i[:LTV^tl^^. 114 

(c) iPl:<StS:i£t:l^#^l^nfc5>llS^^'^)^^-to 

50 ^<D^^\±. mi^^;^^<D^i3M\cx<m.iori^iA:m^nv 
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^^k. m4 (c) \ch^xo^mK>m'r^i^(7:>^^^ 
^^f^^'^=^mn^:^t\cxK). m^m4 (c) coi5 

2:v\^-'^^xmm.-r^\a^mm^j:mm^nvm'^^^ 
b^^p-^. mn<7:>itm^^^^k^m^-B't^'^xnx.\^x 

[0 0 18] t¥*c^5>ii$*^i:ltt^b-C 

stf^o m^m'^^tifcm^ (a--b) f)^f^^'t^t 

the nf5;05^ ^^^CD^t;ifie 1 s egP^^^^fr^n 

-So EI5 (a) coi 5^ce*ff5>nS<^^tail^t¥5^co5>ift^ 
^^Rro:rn't?/f-<Z5^^^JT'limi-7t^J;«'5El5 (b) 
Xh^o m5 (b) -Cti. ^»a^tJ^bCDfit;?i5^it)U>? 

^ % a ^ b ^C: ^ V ^ ^ t:, CO ^ 

-60 ^-fJtB^^^ compare %a,%b 

V^B#, ^f4i^|lg^^ branch not__equa 
1 . L 1 tCj; 19 e 1 s eSPC0^^LS^fT5 ^^/^L 1 l^T 
---5>ift-f-So ^l^a. bCOffi;65^bV'^B#t:i^-<yU'L 1 
-^<^5>ttt^tt^^tb-f . the ngi5c7:)^S^fT5 ^^^'^L 
OilkT^mff^tl^o -^br t h e nSPcZ^^^tC. 

branch L2 ^ ^ L 2 ^ o 

[0 0 19] rtttc^L, *:^M^-J:^^iiS^*^)^r^<^ 
^^m^ms (c) c;oJ:5{-?:eSo 1^5 (c) Xi±^ m 

CO e 1 s e ^^(D^^^^'t^ b r a n c h_ t a r g 
e t LO. L 1 \cX^'f^^\^Xt^<o HIS (c) X 

i^ms (b) tm^<. "^maRijhcDmn^i^i-i^^ 

^ % a .S: b t;^ ^n-?-';rt^}# ^ nx v ^ ^ t co i: -f- 
rtlt;^J:'9. lte5f+#^f*5t'9?MU^^ c omp a r 

e and pop %a, %bx equa 1 X^'f 

^»a. b(Z)fiit^|tee*fT5o -^-LT^^a. b COffi 
;63^LV>tV>5^ff;5i5^^L-CV^7"c^<Z)^. e 1 s effi 

m L 1 L 0 o^^(^§E^iA^mftc^T X^^X^ 
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^?:e'9. •^cogr^iA^{c:FflJc^;b?:ej^^ofc<l::$trti, ^ 

m\^'ij^^xm^>i^^tix\^'^fz.^^^m'o mi'^^k(omm 

i>^i^^mxh^o m^ms (b) (Z^Jz^^cet^^^coT^n-lr^/ 

-V >^<Dmmit\cm't^s^mf)^:k^^\ me (c) 

^ttyhB#t^t:i^-<7^L OJi^Tt^ the n%:^^mff^in^ 
^(^3fefflT'^^ b r a n c h_t a r g e t L 
1, L2 -C t h e nSl5(;:>^'9 ( e 1 s e SPCOjEM) 
l.l:fy^h(D^^^^mi^. t h e nSPCO^mcO^T^. 
^-</^L 1 t^TCOe 1 s eSPCO^a^-f-^r <t?'ce< . M 

^m< i^co^-<ywL 2 i^Tco^ii^fttt i^n^x^KL 

Tv^5o rco^-^t^^^ft^i^^^^^^^-L 1 (coKtu) 
t^^ifprco^^t:»g<ie:^i!t?^^<. ^^co;^^v?^-y 

20 [0 0 2 0] El6t:i. *^§«tcJ:^5>fe^^^tT5:^n 
^n^f)^. ^<^at^co^.^tiih:/7U~^>'coi^t)=mLBf 

30 ^mmi^x^m^Mi^^:itt^x^ 

[0 0 2 1] |g6tr:jov^T. i^://^~^>'L 2cDi^r;=m 

b^^^ b r a n c h target L1^L2 

\cX-Dxmm<^^x^l^l^^i^ 1 t-^55-3fel2:o-c^^b-C 

ThdbiC. tq^O^tiib^^L 1 ^T'^-^^ mov LI. % 

r 1 xm I? r K 1^;=^. L 1 (^6 (D^xi^^-aiti b^JC 
f^b) ^Uv^;=^.^%r 1 fr^^b-C:Jo<o t^U^m^ixyh 
1R5cof-:7Vi'--^>'L 2 -Cf^. i^^V^'"^>'co»^l9 L 3 ^ 
-e^-U>?>^:$^o/or 1 (T^f^^^^i^HS^fe^-r^^^l'Si^-^^^ 
40 branch on register L3.%r 

1 \cX^m^^^^^i^X:ir6<o ^±<DX^fj:^^m 
{^X<:>X^ I^TJ^tBb^L 1 J: <9f-:7-Vw— ^^-L 2;^5i^O= 
m^n. f-lT/U—^^-CO^*? L 3;e):*^?f0^g'9^L 1 

[0022] ^^^ll|^c^^^-r:/^-r v-coidf^i bX. 
^§gtc:^^^iiS^*5)i:t**co#iJ^ltt55bT^^o 07 

mi. H3fe-5v^j:i^8-C^bfcJ:5?'ce*^WtcJ: 
-5 5 n -tr f- T'^I^O^i-flS^^ ^ b -C V ^ ^ 
»#co^^-^':/^><>'ttIf^i:. tte^coy^Dir 5/f-(Z>5>ift<^^^ 

50 Y::^^'Y>'»lf^COlte^T*fc^o rrX. Ft^i^^^^:!: 
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[0 0 2 3] mi (a) f^t*5^co^iiS:;^^tcj;^5>ift^jL 
<^^^r. 55^iiS^<^o^*»:{^^tf£ 

^/v- (D) ^T'ilL;iv^<!:5>ii5^fe;55g^^X'#^<ev\ rc^ 
2^1^17 (a) -Cti. 5>i«(7:>ii:HU (5>te>^C) c^^^;^)^?. 

hCD2f->ri^^/W;65#^E'r6o rtbfc^fL, El 7 (b) \c 

-f-o 1^17 (b) -cfi. ^^^&ia^. ^A^(Dfz^{cn^^ 

^^Rlf^COjgV^^^byh^fJT'feSo 1119 A'-'Ct'jJoV^ 

1 . 5>HS^co^^:7:i: ?/^c;oBB*&B#^* S P 2 i LT^ 
[0 0 2 5] gl9At^. ''ijt^(D^m\^X.^j^^<D:^m:i 

^^-^x. '^m^^\:^fz.b^\-^m^m-:>xy^'-fz.m^coy< 

^^sti^^dS^^t^m^-f-^. ^of^^a!l^^J:oT:7^ 
^T'foSo '^^<0^m<Dm:^ \^':^^^'%- (^^2) ;6SD 
[ft^ ^ ^igc-r S ^ ^ 3 F 7=- — v> T'K^iA ^ n 

^^tt^c^-e. ^^^UT. 5^ift^co^^:7a. (S 
P2) fi, 5>lft^<;0^^>'^i/^ (SPl) :^^ib3^^ 
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[0 0 2 6] 119 Bti. ?**c;:»^a[lfc<tS5>tf$cz>:fe-jfet^ 
:JBV>T. 5>ilS^5^i:^7h<t#t;ii=^a!l;55iEL;6^o7h«^T'fe 

Bu) co^^. ^^2fi5>nS^^. ^^3J^T^S!|t^<i:oT 

(^^2) J:orfT:bn^cor% Ho 

J:5tc. ^^^^^(Dm^i2<^\zm^X. a»^cC<-fC^ 

;d5-5rtfeT-fe^o M*^bT55^ift^oo^^:7^iy^ (SP 
10 1) 2i^-<^^y^x?5>lI^5fe^^^^:7,n (SP2) 

[0 0 2 7] E19 B(;oJ: 5^-iELV^^a!I;^5^T:h>|^'5fc^^ 

t^oT. 53^ift^^2cD^0lH]co||fT. fc^tt;^ 
77"^^>'coi!jf^t^ia9Atr^Lft.J:5t-^cC'9. 3i^^ 

20 [0 0 2 8] rtt^f:^*fb. El 9 C i 
65>tf$c^>'W::^^^>'«if^<^^-ro EI9 Ct::*5V^T. ^ 
^in^^^m^'v. ^^2^*3^0^^, ^^3f±5> 
dS^co^J^. ^^4ti5>ii$^feco^^-Cfe-5o 
>-cottf^T'ti. ^T. 55^(1^^*^^^ (^^1) (Dmmc 
i: «9 e^t"— v^T% 5>ii$^cor Ki^;=^i:5i^ii^:$t<;or KI^ 
30 -ffli^±coii^^^ (^^2) i/^^ti. H 

n^tt^o -^L-T. ^<^C0:7aLiy^;65^l!S;^c;04?^3tc: 

r Ki^^fc-^i9#;t^n. igtS^<c< ^te5feco^^4co:7 
v\ 5>i»ft^(^^^3 1^^2 i(in:.< . &M(om^^^ 

X^\^\ f^^ti^X. 55'llS^t^^^3CO>^a: (SP 

40 ;^onTV^^o ms C(DX^f^y<-f':^y'^ ^-Wii^n. 

[0 0 2 9] Ell 0 A-Bt*. :^^micX^'7^^^m^ 

U-Cfc^o 1 0T:3^^^N^/W'i-'5:7'n^ 

^Ac^y-^;$5gg^iA^tL. ;^7='i/7"i 2 0T'«S:ftltff 
]^-aX&'^^>y:^^^rfi:>tiho i£k ;^ 7=- 5/ 1:^ 1 3 0 
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-7n — 5 ^:7n— ^^^^ 

[0030] EliOBt^. mo k<d:^^ ^ :/ 1 7 o tc: 

[0 0 3 1] 01 0 Cfill|^f:::=i 
mi 0 CcT^y^at^^^A^n^-^^^r/V-L/c^^^i^LTV^ 

n iy^^r A—DCO^^i: LT^LTfe^c ip-^^n^/^i^ 

[0 0 3 2] rcZ^izJ^t^te^^^l^t^^J-d^^*^^^^ 
fflV^Tllm■t-S^^ Ell 0DtC^Lf^<t5^^^«=^-K 

g;6^tL^o S*r^n s/^ Ac?:)#^^JcDii:^{::}^S*::/n 



(8) #M^8- 2 9 2 8 8 7 
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lo 0 3 3] 01 1 A—Efi:. *^W<^^ft^«::J:65>ft 

0 1 1 AtC:JoV>T. f^Jnt^r 9tc:, 

K l^^^U 0 2 , ^^9cT K 1 0 0 0 CO^lft 

f^m^^:^m:^^tiX\^^^o :7^o-fe:iyf-p^tr:JoV>T. 01 

1 AT*t^. r or K 9 9 (?:)5>tt^|f^^^(7)gg^iA^ 
10 ^ ixi^^t^^^i. 5>iiS^r Ki^;=^. 102 ^5>ift^T Ki^;''^ 1 

0 0 0<DT ]^l-^:^T^^^mt^n. ^^:^^l^m^tl^o 
^(Om. 01 1 Bfc:foV>T:^nir^i^;tfr>^^^ (pc) 

5/i^fC^S!:^tl.fc5>llS^r Kl^^ 1 0 2 i^L 
<7:^^i:. 01 1 C^^:fo^v>T^^:7a;iy^T 
©^tLfc^ift^l 0 0 Otc-^<9#x-btl.^o 01 1 CX? 

ift^co^^l 0 2<Z)g!^ilA^;55^Tb, 01 1D-T?5>ife 

5fei 0 0 o<D^^(Dm^'^^tmt^nx^^hm\^^n\^ 

20 SI^T^4^TV^-5o f^^t-. 5>i'S^^fr(^gg^iiA^fi:0 1 

1 D-e^TL. 01 1 E-em^ODT Kt-^^^l 0 0 ICD^ 

[0 0 3 4] 012A— c^^. t¥5feco^aijtcJ:^^f4^5> 

fct><^-Cfc'6o 01 2A^C\C^\^-^X. F}^^^<Dy:rL 

30 f^^ff5^W^5-f • ^7"— v^^^-To ^^T"-. 012 
A. BX\±. ^ift^r Kl/;=^c^#t|g^^i^<^^Pn-C% 5> 
ii^^c^^^:^^ ^/^coM^&^^^S P 1 . ^5^iiS^<^^^ 
:7a^ j/^(Z5W^&^^^S P 2 LT^bTfe^o 012 

[0 0 3 5] 01 2 At^. tt*COi^i!ltCj:S^ft^l!$ 
T% ^S!l^^^orVN7h«^<Z)>BfiJ-Cfo^o 01 2AT\ ^ 
^It^ittlS^^. -^^2^1^14=^11$^^. ^^3^i^o 
40 fc^m^^^^Xy^y^^tlfz.^^^ ^^4^iiEbV^^ 
ti^^tc^^^-C-fc-So ^^3c;od;^x— v^i^|^(75^Sti:. 
^{4^5^(1*^^ (^^2) ;&5D;^7"-t^T'<^SI$tlT^S!l 

^ift^. gn-b^#55^ift^^ (^^2) (^ttflucoint^^^ 
1 o:7cn^^B#^S P 1 iEbv>5)'tt5fec^^^4co 
:7:t j/^B^^S P 2^-C3i?--Y:^/^;6>;^^^o 
lO 0 3 6] 01 2Bt±. m^(Dj^m\^X^^i^^A^ 
50 T% ^^ffl;55IEb;6^o7^cl^'g'(7)x^^>^^'r VHjf^t^^^jJT'fc 
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1 cz:*^'^: iy^S P 1 ^^ib^^^<D^'T^4(Dy:z,-/'^ 

[0 0 3 7] m 2Ct±. 
^Tj^-to Ml 2CX% 1 f*5>fe?^*^^^. ^^2f± 

^Wmn^^ (^^2) c^Uff^-J: ^9 
?iL;65^i:T m^<D "X" PR) > ^J^ife;^!^^ C-f. 
5t^5>iiS^<^^^4(;^^)^-f-^^^i/.e^o J[^-b<^Wif^ 
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